a ii/j 


developed  so  exteiisi  vcly.  Tac  particular  ins  trunent  in- 
voivee  in  these  laeasurericnts  has  a 5y-inch  inside  dians- 
tor  and  a 12-inch  active  length  and  is  filled  with  fotir 
^tnicsplieres  of  argon  and  6 era  of  CHa-  It  is  operated  at 
5000  volts  and  is  surro-onded  by  a double  bank  of  long 
C-ei'jer  counlcvs  arranged  in  anticoincidence  with  it., 

Vh.e  sensitive  area  available  for  a sample  is  1200  cm^. 
Vfnon  surrounded  by  4 inches  of  lead  and  placed  under- 
ground, the  background  is  found  to  be  only  15  counts  per 
minute.  Tac  initial  counting  rate  with  a rhenium  sample 
was  found  to  be  due  to  the  aluminuro  backing  v;hich  v;as 
present.  It  is  not  known  what  element  in  the  alttdintts 
gave  this  high  counting  rate,  but  when  the  rheniiim  was 
backed  with  steel  the  counting  rate  was  found  to  be  much 
lovrcr  and  in  fact  statistically  equal  to  the  background. 
V.d'.en  osmi'um  v/as  placed  in  the  counter  a very  small  ac- 
tivity v/as  observed  v;hich  gave  pulses  in  the  proportion- 
al counter  of  a size  appropriate  to  osmium  L X-rays. 
Curran  and  his  co-v/orkers  believe  that  these  arc  proba- 
bly produced  by  gamma  rays  (principally  from  cosmic 
radiation)  traversing  the  sample  because  similar  X-rays, 
appropriate  to_  the  material,  were  observed  v;hen  samples 
of  piat;n-um  an'd  tungsten  were  used.  The  rhenivxi  sarcple 
v.'3s  smaller  in  mass  than  the  others  so  the  effect  v/as 
just  barely  observable  in  that  case.  These  investi- 
gators conclude  that  there  is  no  observable  natural 
radioactivity  in  either  rhenium  or  osmium  and  that  the 
lifetime  of  any  transition  which  occurs  must  be  greater 

than  10^*^  years. 


DISCUSS ici:  c:;  u'I'.'d/.cusc’ji.ar  re/5.ctioxs 


A half-day  Discussion  on  Unimolecular  Reactions 
v/as  held  in  the  Chemistry  Department  of  University 
College,  London,  on  4 December  1953.  Tr.c  discussion  was 
organized  by  Dr.  Allan  Maccoll  and  the  introductory 
speaker  v/as  Dr.  K.  B.  Slater  (Leeds),  whose  recent 
theory  represents  a significant  advance  in  this  field. 
The  discussion  was  most  appropriate  at  this  time,  since 
during  the  past  year  Slater  presented  a rigorous  theo- 
retical treatment  of  the  is omeri zati on  of  cyclopropane; 
his  curve  reproduces  extremely  well  the  shape  of  the 
experimental  pressure  dependence  of  the  rate  down  to 
0,07  mm,  v/hilc  the  absolute  values  are  within  a factor 
of  3.5  [cf,  Proc.Roy.Soc.  A217.  563;  A213.  224  (1953)). 
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theory  suQ'jeoto  that  omall  nolcculeo 
\;ill  -ehov/  lirot-ordcr  Ivinciics  caly  at  *;.iyo.>o ibiy  hi^h 
prcauur 00 , and  the  reacting  r.oiecuie  v;ili  r.cvc  to  con- 
tain 0 i >;  or  more  atonic  to  undergo  unimolecular  re- 
action below  i atniocpliere . The  observation  reported 
by  Dr.  Iv.  D.  Hewlett  (BeuTord  College,  London)  at  this 
discussion,  that,  contrary  to  all  previously-investi- 
gated reactions  of  this  type,  the  dehydrochlor ination 
of  trichloroethylene  appears  to  be  second  order,  inay 
provide  additional  support  for  this  view.  Since  this 
molecule  contains  only  six  atoms  the  number  of  vi- 
brational degrees  of  freedom  within  it  is  too  small  to 
permit  significant  unimolecular  decomposition  and  thus 
the  bimolecular  reaction  may  become  predominant. 

One  of  tl'.e  important  possible  advances  remains 
the  quantisation  of  Slater's  theory,  and  this  develop- 
ment is  being  carried  out  at  present  by  Dr.  P.  V/.  Higgs 
and  Prof.  H.  C.  Longue t-Higgins  (King's  College, 

London) . 

Dr.  A.  ?.  Trotman-Dichinson  (b'-anchester;  at 
present  with  Dupont,  Hiagara  Palls)  surveyed  the  Itnov/n 
unimolecular  reactions  and  reported  seme  recent  results 
from  Manchester  University.  The  decomposition  of  azo- 
rsethane,  one  of  the  classical  reactions  of  unimolecular 
kinetics,  was  reinvestigated  using  a toluene  carrier 
gas  technique  and  the  results  indicate  that  in  the 
first  step  the  molecule  loses  one  methyl  group  (cf.  J. 
Chem.Soc.,  337Q,  1953). 

The  unimolecular  p^.'Tolysis  of  alkyl  bromides 
is  being  systematically  studied  by  Dr.  l.'.aecollj  he 
finds  that  the  pre-sxpenenti al  term  (the  logaritl-m  of 
the  frequency  factor)  in  the  rate  expression  is  only 
very  slightly  dependent  on  the  nature  of  the  carbon 
atoms  involved,  i.e.,  whether  they  are  primary, 
secondary  or  tertiary.  The  reaction  is  of  the  general 
ty?3  . 

\ / \ / 

.C  — CT  U-  KBr  + C s C 

/j  (\  /V 

H Br 


r>-  Cj  rs-  P 


Tl'.c  c’.02cn,  cai;cs  ir.vo3tic'«2.tc;d  so  far 
lives  of  sov^r.  of  the  possible  nir.c 
their  prc-expoacntial  teres  vary  be 


include  representa- 
coebinati ons , and 
tween  12.5  and  15.5. 


A sceev.'hat  eore  detailed  account  of  this  dis- 
cussion is  Qiven  in  Technical  Report  OhTi.L-142-53 . 


ICNIC  ETTILI5RIA  IN  FIAJ.IES 

In  extending  their  work  on  ionic  equilibria  in 
flarr^s  containing  metallic  ions,  Dr.  T.  M.  Sugden  and 
col  laborators  (Carsbridge)  have  obtained  sor.e  remarkable 
results  in  flames  containing  mixtures  of  alkali  and 
ikaline  earth  metals.  Using  previously  described 
echniques  ((cf.  ?voc  .Roy.Soc.  A2  IS , 204  (1055)  and 
revious  papers))  they  invest igatec  the  change  in 
Icctron  concentration  in  the  flame  as  a function  of 
he  relative  concentration  of  alkaline  earth  metals. 

As  a particular  example  the  curves  obtained  for  pure 
barium  (I)  and  for  barium*  containing  10  per  cent  cesium 
(II)  are  shown  schematically  in  the  figure  below,  where 
^ is  a measure  of  the  electron  concentration. 


At  lower  Cs  concentrations  intermediate  curves  are  ob- 
tained. 
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hydrolysis  can  be  ob- 
! served  under  suitable 
j conditions  (cf.  C.  ?h 
I Ingold,  S tr  uc  ture  and 
‘ ’.'cchani sr:.  in  Orranic 


L'niversity  Press 1 


r ;;  ' 
«.>  o 


able  -17-1, 


- - A.  Bunion  ( Uni  vers i ty  Col lege,  London) 

:cnily  reviev/ed  this  field,  discussing  especially 
vorh  at  University  College  and  at  Bangor,  V/ales. 


The  nechanisr;  of  sorae  of  the  reactions  v;as 
luci dated  using  Oi’U-enr iched  esters,  and  it  appears 
hat  the  outstanding  reniaining  prcblen'.  is  to  explain 
he  observed  difference  in  the  hydrolysis  of  the  nethyl- 
ester  in  95  per  ceni  aq.  nethanol  and  in  70  per  cent 
aq . dioxane.  In  di’oxane  the  reaction  occurs  with  acyl- 
oxygen  fission 


0 

// 

R'C  + 

V : 

OCH-^. 


.0 


on  — > R’C 


(XHg 


Oil 


v/hile  in  ffiethanol  no  exchange  occurs  and  alkyl-oxygen 
fission  is  probable.  Snail  anounts  of  dine thylethcr 
nay  have  been  forned,  but  would  be  difficult  to  detect. 

Tne  tert.-butyl  ester  hydrolysis  gives  the 
ncrnal  acid  in  both  dioxane  and  nethanoi.  (At  higher 
temperatures,  IBO^^  in  aq.  dioxane  considerable  de- 
hydration resulting  in  isobutylene  fornation  was  noted.) 
In  contrast  with  the  sinpier,  CHg,  C;5^K5,  etc.,  esters, 
the  tert.-butylcster  hydrolyzes  rapidly  and  according  to 
first-order  kinetics.  The  first  step  is 

— + 

.R'CCOC  (01-13)3  — ■>  R'COO  + C(CH3)3  , 

and  this  is  not  sterically  hindered  by  the  phenyl  groups 
in  R' . 
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ic;’  ll'.c  Pliyoica  anu  C;.c;,ilatry  of 
. ? . P.  BcA.'dcu,  v;hlch  :'ori.'a  paa  a 
/aical  Chemistry  at  Can'hridQC 
. ^ ^ ^ divcrsiricc  research  pro^rare  on 

uadamental  :.icchanisms  of  surface  phenomena,  includ- 
riction  and  lubrication,  Bc.vfccn's  chief  coilaho- 
in  tncse  v^CuitUioios  is  nr,  C,  laoor,  and  cneir 
The  r r i.  c t i on  aud  Lubr  i cat!  on  of  Solids,  Oxford 
rsity  Press,  iOoO,  described  the  v/crh  of  the  iabora 
up  wO  a fevisca  tC'^cnci  Ve,  s*Oi,  rtOhO"* 

. will  appear  during  1950. 
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publication  ' 
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e monograpn  mentioned 


-er  details  about  the  'work  of  this  laboratory  can  be 


^17C  ClSCMSwOO  O O •,  OV/ • 
> I S ^ c ** 

found  in  Tecluaical  Report  ChRL-l-SO-. 

Reflection  ETectron  Micr oscooy  c 


Tenter's  development  of  reflection  electron  microscopy 
of  surfaces  at  small  glancing  angles  is  notev/cr thy.  ITte 
electron  gun  of  a conventional  Idetropolitan-Vickers 
instr'ument  is  tilted  a fev;  degrees  away  from  its  usual 
vertical  position  and . the  scattered  electrons  are  col- 
lected and  focused  to  provide  an  image  of  the  surface. 

In  viev/  of  the  scattering  losses,  the  considerable  re- 
d'uction  in  the  maxim’um  enlarging  power  must  be  accepted. 
This  is  outv/eighed,  hov.'ever,  by  the  advantage  gainod, 
thro'ugh  the  avoidance  of  the  use  of  replicas,  an-^  it 
thus  is  possible  to  follov/  surface  changes  directly  in 
ahe  electron  microscope.  At  a recent  Discussion  on 
Combustion  in  Caafaridge,  Bov/den  showed  some  prcl iminax'y 
observations  on  a decomposing  silver  azide  surface  on 
which  individual  decomposing  regions  could  be  clearly 
dis  ting'uished. 

Friction  of  Non-metals 

The  results  of  a large  amount  of  work  on  the 
friction  of  non-metals  suggest  that  an  adhesion  mocha- 
nisCk  Sjk««n*ar  tnav«  suggesceo  «or  i>.«e  xr.Cs#i on 


L.. lx;  :\cvc  alco.  In  a Jataii..a  ^ tacly  cr  the 

a " a V -I.  ana  rriction  of  crystal  line  rocicsalt.  Dr.  R. 

■-'.Ir-G  I'ound  that  the  specii'ic  shear  strength  cD  this 
•..a. 'v-er  i al  in  the  contact  region  is  ncar.y  ten  tines  as 
great  as  the  hull;  shear  strength  of  a rechsult  single 
crystal.  'fne  pointed  corner  of  one  roclcsalt  crystal 


trencta  of 

r.cr  ox  oao 

r oc 

icsalt  crystal 

avage  face 

cf 

another  in 

■C  width  of 

the 

v/el  1 -grooved 

tnese  ey.per  ir.'.ents , ana  tne  v/ictn  oi  the  v/e_  1 -grooved 
■\rach  \.’hich  is  f crir.ed  gives  an  approxir.iate  measure  of 
tne  ares,  of  intirsate  contact  he  tween  the  sliding 
surfaces,  The  reason  for  the  large  shear  strength  ob- 
served is  that  under  the  high  hyarostatic  pressures 
oper,_eing  in  the  region  of  contact,  the  material  is  no 
longer  brittle  and  can  undergo  mar  Iced  plastic  defor- 
;.vation.  Tn is  cnplanation  is  strikingly  supported  by 
compression  eceper im.ents  carried  on  bcwcen  glass 
anvils  in  which  t'.;o  rccksalt  soecitcens  arc  v/eldsd  to- 
gether by  direct  compression.  It  was  observed  that 
the  cracks  which  traverse  the  crystals  during  the 
early  stages  of  the  compression  are  healed  as  the 
pressure  is  increased,  the  flaws  are  closed  by  the 
high  hydrostatic  pressures,  and  the  material  becomes 
relatively  ductile. 

Multiple-beam  interferometric  techniques  were 
used  by  I.liss  A.  Bailey  to  study  the  interaction  between 
sheets  of  mica  v/hich  are  molecular  ly  smooth  over  an 
appreciable  area.  The  mica  sheets  are  bent  into  cy- 
lindrical form  and  two  such  cyli.nders  are  pressed  to- 
gether with  their  axes  at  right  angles.  Tne  region  of 
contact  is  examined  interf er o.metr icaily  and  the  ad- 
hesive and  tangential  forces  required  to  produce 
sliding  arc  both  measured.  Preliminary  results  indi- 
cate that  over  clean  surfaces  the  friction  is  extremely 
high  and  the  shear  strength  of  the  contact  region  is  of 
the  order  of  ‘100  gm/mm^.  In  measurements  of  the  ad- 
hesion betv.'een  the  surfaces  it  was  found  that  the 
contact  area  does  not  drop  to  zero  as  the  load  is  re- 
meved;  a a^inite  normal  force  is  required  to  ?uil  the 
surface  apart,  and  the  tensile  strength  of  the  contact 
region  is  of  the  same  order  of  magnitude  as  the  shear 
strength 'Of  the  interface  during  sliding.  The  addition 


course,  in  the  friction  and  adhesion. 
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ap:3rcciaj_e  .'isij  in  n'lCcion  occui’3  ao  cna  rioi-.r.Q  po_n- 
o.:'  the  Lube  leant  ^ i lir.p  but  its  rer.air.ing  aetachar.ent  to 
eh..:  surface  suffices  te  reduce  retailic  friceicr.  by  a 
,.uwt.or  o..  severe.!  iiu.icire.....*  »n.s  ^roucc..  — o.e  nersj.SMS 
unail  ehc  lubricant  f i 1:7;  bccor.ee  raobils  or  is  dissolved; 
once  th.ia  stage  is  reach.cd,  it  nas  practically  no  value. 


, rr  '^T  '-l*  r?T?  P'TAO  TT.'^C! 


P.  nc\v  type  of  nydr cdynar.iic  bearing  nas  recently 
beer,  invented  bp' Dr.  M.  r'r'oscel  of  the  Max  Planck  Insti- 
u ... ..  X L..  u L.  u..i ..n S''.~  w.  ov....u..g^  u c L k.  1 L*g c n . . ia ..  s .x e cr  . n g ha o 

been  nared  the  I.'br  Beariiag,  or  itohrgiei  sf  luchcn-Lager . 
'fhe  -usual  cylindrical  h\Mrcdp’’na;uic  bearing  has  the  shape 
of  the  oil  passc-nge  betv/een  the  shaft  and  she  bearing 
directly  specix  lea  by  tnc  oiay  in  t.ae  bearing_>  and  tne 


shafe  in  a cylindrical  bearing  gets  support  against  a 
lateral  load  only  frer.  one  srall  region  in  the  narrov.'est 
p Ca.  k.  oi  k..-ie  o 1 ..  ^ M o .>  c.  ga*  l.i  r.e.jw..i*o  — n\^k>  n v.  x on  ^ w . .e 
ro'_nd  bearing  is  replaced  i/i  th  one  in  v/hich  there  arc 
k....-'ee  k..o*  e s..O'w.kkxnu.^  o .x^n  Ox  \.....c..  :..xs  a s..c^e  de™ 

signed  to  si.r.ulate  any  desired  eccentr ici  ty.  and  between 
cacn  o.-  \/.iich  xics  an  oix  groove  k#o  guarantee  a s-kix* 
ficient  supply  of  Irloricant.  Zach  of  the  sections  exerts 
a force  on  the  shaft  depe.idcnt  or.  the  position  of  the 
s .laf t ^ speed  o..  rota u i on^  anu  oli.  viscosicy. 

fne  general  difference  in  behavior  bctv;een  a 
cylindrical  bearing  and  an,  l-Dv  bearing  nay  be  described 
bv  the  statcn'.ent  that  the  behavior  of  an  Ml?  bearinn  is 


imariiy  due  to  t.ae  lact 
e a strong  centering  action 
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r on...  1 I'uno  ti  on  tcu  to  . During  the  a iliai  i acliai  ni  a tra  ti  on, 
largo  ar.ounta  oi'  sediun;  (700  to  GCO  ricq.)  v/ore  retained. 
Inuiin  apace  do  tcrr.ina  ti  ons  augQeatcd  thac  accie  90  per 
cant  of  the  sodiuai  v;aa  held  in  the  extracellular  fluid. 

i ■ >.  i 1 ; V ■ 

Tl'.e  I'cllowino  reports  hove  been  forv/arded  to 
ChTi,  A'ashir.jton.  Copies  r.ay  be  obtained  by  addressing 
requests  to  the  Commanding  Officer,  Office  of  haval 
.Research  branch  Office,  h'avy  ho.  100,  c/o  rleet  Post 
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